Abstract The purpose of this paper is to explore the differences in adolescent problem video gaming in a large urban area (Toronto) compared to a non-urban region of Ontario (Northern Ontario). The results of this study showed that 76.6% of adolescents in the urban region and 80.3% of adolescents in the non-urban region played video games in the past year (n = 2175). Adolescents in the urban region were significantly more likely than adolescents in the non-urban region to experience problem video gaming (16.7 and 8.8%, respectively). Males and those reporting poorer mental health were more likely to experience problem video gaming. Those who engaged in delinquent behaviors were more likely to experience problem video gaming in both regions, while problem gamblers were more likely to experience problem gaming in urban regions. Lower scholastic achievement was correlated with problem video gaming in the non-urban region.
. However, the literature is pointing to the likelihood that some people can develop a video gaming problem (Hsu et al. 2009; ) , which can lead to problems in other areas of life among adolescents (Hellstrom et al. 2012) .
In the 1990s, Baddiction^and Bgaming problem^began to appear in the literature to describe those who spent excessive amounts of time online that interfered with other life activities (Chakraborty et al. 2010) . Video game products are now a mature market, but the games are still changing at a remarkable pace as technology develops. The potential physical and psychosocial effects of video gaming are still not completely understood (Sublette and Mullan 2012) . This is a new field of research, without a gold standard measure and little consensus on terminology (Carbonell et al. 2009 ). Excessive use of video games disrupts social lives, adversely affects health, and causes occupational disruptions. In extreme cases, a gamer might neglect essential activities in daily life such as eating and/or sleeping with fatal results (Christakis and Moreno 2009) . The American Psychiatric Association (APA) introduced BInternet gaming disorder^(IGD) as an area requiring further research (2013) . IGD is the Bpersistent and recurrent engagement in video games, often with other players, leading to clinically significant impairments or distress as indicated by five (or more) of^nine criteria within 12 months (APA 2013, p.795) . In this paper, we will use the term problem video gaming.
The positive aspects to video gaming may be more prominent than those of other potentially addictive behaviors such as drinking, drug use, and gambling. For example, video games can improve visual-spatial cognition (Ferguson 2007 ) and can help with training surgeons in the use of modern surgical techniques (Rosser et al. 2007) . Additionally, video gaming may direct some youth toward careers in technology (Ashford 2014) . Several studies have discussed the social aspects of playing video games. Many adolescents are motivated to play video games because they can spend time with friends (Hellstrom et al. 2012) or make friends online through the games (Cole and Griffiths 2007) .
With online games specifically, the social aspect where players can connect with each other online can render the activities more enticing, and possibly more problematic than many other Internet functions on the computer (van Rooij et al. 2010 ). The Internet is more accessible and found at faster speeds in urban regions compared to non-urban regions. It is likely that urban regions have a higher density of computers and video gaming platforms as well as higher income levels to support purchasing of games and compatible hardware/software. Furthermore, a study of Internet addiction found youth in urban regions are generally more at risk for an internet addiction compared to youth in rural regions (Stavropoulos et al. 2013) .
In studies of other types of problem behaviors and addictions, youth and young adults in urban areas were more aware of the existence of psychoactive substances and used them more compared to those in rural areas (Martinotti et al. 2015; Pawlowska et al. 2014) . Adolescents in urban areas also had higher habitual consumption of alcohol and binge drinking behaviors (Martinotti et al. 2015) . Rural communities may be in isolation and poverty (Khan et al. 2002) and have less available and accessible prevention/treatment resources (Martinotti et al. 2015) . Little research has been done on comparing problem video gaming between urban and rural regions. As a result, the area of policy decisions and intervention targets for problem video gaming has been underdeveloped. This paper is exploratory in nature. This paper seeks to understand problem gaming among adolescents, its prevalence, and correlated factors while comparing an urban area with the northern non-urban area in Ontario. The following research questions are addressed: (1) Within the adolescent gamer population, what is the prevalence of problem video gaming in urban compared to non-urban regions?, (2) Is problem video gaming correlated with demographics and mental health status in urban compared to non-urban regions?, and (3) Is problem video gaming correlated with delinquency, gambling or scholastic achievement in urban and non-urban regions?
Methods
This study is a secondary analysis of the 2011 Ontario Student Drug Use and Health Survey (OSDUHS), a school-based survey that has been collected by the Centre for Addiction and Mental Health (CAMH). The survey uses a regionally stratified, two-stage cluster (school and class) design. The overall response rates for students was 63%. The full sample of students who completed the questions on video game use was 4746. The students ranged from grades 7 to 12. The four regions in the survey are Toronto, Northern Ontario, Western Ontario, and Eastern Ontario.
This paper focused on a contrast between two regions-Toronto and Northern Ontario. These regions were chosen because of the geographical contrast. Toronto is Canada's largest city while most of Northern Ontario consists of smaller towns scattered over a large area. Although there are a few small cities in Northern Ontario such as Thunder Bay, the population and population density of these Northern cities are much lower than that of Toronto. In this way, this paper compares a large urban city (Toronto) with a non-urban region (Northern Ontario) in Ontario.
The study included data from 1616 students of which 610 were from the urban region and 1006 were from the non-urban region. The initial video game question determined the frequency of playing in the past 12 months: Bnever played video games in a lifetime,^Bdid not play in the last 12 months,^Bevery day or almost every day,^B4 or 5 times a week,^B2 or 3 times a week,^Bonce a week,^B2 or 3 times a month,^or Bonce a month or less often.^A series of exclusion criteria were used to enhance data quality, minimize respondent bias, and retain only active gamers who had played within the last 12 months. Respondents were excluded if they had never played video games or had not played video games in the last 12 months. In total, 341 cases were excluded, resulting in a final sample of 1275 students (467 from the urban region and 808 from the non-urban region).
Measures

Problem Video Game Playing Scale
There is currently no accepted standard for the measurement of problematic video gaming. However, the Problem Video Game Playing Scale (PVP) is currently the most widely used tool in academic publications. The PVP has an acceptable internal consistency and item scores are reliable and valid (Tejeiro Salguero and Moran 2002) . Although the PVP was originally developed with adolescents in Spain, the scale was found to be reliable with Ontario adolescents (Turner et al. 2012) . This study uses a cut-off score of five or more out of nine items as previous research has used this score to determine the prevalence of problematic video gaming (Bioulac et al. 2008; Turner et al. 2012) . Demographic variables included in this study were region, gender, and grade.
Mental Health Status
Mental health status was obtained from the 12-item General Health Questionnaire (GHQ12). This instrument was designed to assess overall psychological well-being (Goldberg and Williams 1988 ) and has been validated among adolescents . The items are added together to produce a range from 0 to 12 The higher the score on the GHQ12 indicates more symptoms of anxiety and depression.
Delinquency, Gambling, and Scholastic Achievement
There were 12 questions on delinquent behaviors (e.g., theft, vandalism, assault, drug selling) within the past 12 months. A score of 3 or more out of 12 was considered to demonstrate significant delinquency (Cook et al. 2015) . The six questions measuring a potential gambling problem were taken from the South Oaks Screen Revised for Adolescents (SOGSRA) (Winters et al. 1993 ). Adolescents scoring two or more out of the six items were classified as having a gambling problem (Cook et al. 2015) . Finally, scholastic achievement was measured by a self-reported response to the question, BOn average, what marks do you usually get in school?,^with the following options: 90-100%, 80-89%, 70-79%, 60-69%, 50-59%, or below 50%. For this exploratory study, delinquency, gambling problem, and scholastic achievement were used as continuous variables. Table 1 presents the demographic characteristics of the sample. The urban region had 467 (or 76.6%) adolescent gamers and the non-urban region had 808 (or 80.3%) adolescent gamers who played within the past year. The difference between the proportion of gamers in the two regions was not significant, chi-square = 3.2, p = .07. An exploration of the data showed no duplicate data and no unusual cases. There was one missing value for the variable grade and 18 missing values for GHQ12 scores. These missing 19 cases accounted for 1.5% of the total sample. All tests were run with 95% confidence intervals and significance levels of p = .05.
Results
For all male gamers in both regions, 115 out of 670 gamers scored in the problem range (17.2%). For all female gamers in both regions, 34 out of 605 gamers were problematic gamers (5.6%) (see Table 2 ). The modal age of adolescents who played video games within the past year was 15 years. There were no clear patterns in the histogram when looking at the grade levels of gamers and those who experienced problematic gaming. However, cross tabulations indicated that grade 10 had the most number of problematic gamers (n = 30) followed by grade 12 (n = 29). Grade 7 (n = 18) had the lowest number of problematic gamers. See percentage of problem gamers by grade in Table 3 .
The continuous variable GHQ12 was explored, and it is important to note that this variable was not normally distributed. The mean was much closer to the maximum than to the minimal value. The ratio of skewness by its standard error was greater than two. Skewness = 8.58 and kurtosis was also greater than 2 at 4.59. Therefore, the mean of 11.73 and standard deviation of 6.49 were not good measures of central tendency and variability for the GHQ12. This skew closer to the maximum value indicates our sample generally had good overall psychological well-being. Therefore, results using the GHQ12 measure should be interpreted with caution.
In the introduction, three questions that guided the analysis were stated. The first question was BWithin the population of adolescent gamers, what is the prevalence of problem gaming in the urban compared to non-urban regions?^To address this research question and the next two research questions, the data needed to by split by region. In the urban region (Toronto), there were 467 gamers, and of those, 16.7% met the criteria for problem use. In the non-urban region (Northern Ontario), there were 808 gamers, and of those, 8.8% met the criteria for problem use. The percentage of problem gamers in the urban region was significantly different from the non-urban region; the proportion of problem gamers in the urban region was almost double than that of the non-urban region (16.7 vs. 8.8%), X 2 (1, N = 1275) = 17.97, p < .001. The second question was BIs problem video gaming correlated with demographics (sex and grade) and mental health status (GHQ12) in urban compared to non-urban regions?^A logistic All demographics are based only on video gamers who played within the last 12 months except for line 1 . However, the predictive power of the model, as measured by Nagelkerke R Square, was .19. This is not an unusual result given that most adolescent gamers were likely to not experience problem gaming; in other words, the occurrence of problem gaming was relatively low in this study. Males were about six times more likely to experience problem gaming (Exp (B) = 6.27, p < .001) compared to females. Mental health status was also significantly related to problem gaming: those who scored 1 point higher on the GHQ12 indicating more mental health problems were 1.12 times more likely (Exp (B) = 1.12, p < .001) to experience problem gaming. There was a significant main effect for region (Exp (B) = .448, p < .001, showing that there were fewer problem gamers in the non-urban region compared to the urban region. There were no significant interactions between the GHQ12, sex, or grade by region.
The third question was whether problem video gaming is correlated with delinquency, gambling, and scholastic achievement in urban and non-urban regions? The results are shown in Table 4 . The correlation between delinquency and problem gaming in the urban region was Spearman's rho = .25, p < .001; the correlation in the non-urban region was Spearman's rho = .23, p < .001. However, the results for gambling and scholastic achievement were mixed. Problem gambling and gaming are positively correlated in the urban region according to Spearman's rho, where people who scored higher on problem gambling also scored higher on the PVP, Spearman's rho = .20. p < .001. Problem gambling and gaming were found to not be correlated in the non-urban region according to Spearman's rho = .07, p = .06. There was no such relationship found among adolescents in the non-urban region. Finally, scholastic achievement and problem gaming were negatively correlated in the non-urban region, rho = − .10, p < .01. However, they were not related in the urban region. 
Discussion Implications and Future Directions
This study found that adolescents who lived in a large urban region were twice as likely as those who lived in a non-urban region to experience problem gaming. Other researchers also speculated that smaller communities have stronger social cohesion and therefore greater opportunities for socialization and a higher sense of belonging than urban areas. These factors would protect adolescents from abusing the Internet (Stavropoulos et al. 2013) or video games. Furthermore, adolescents in urban areas showed significantly greater problematic Internet and computer use compared to those living in rural areas (Pawlowska et al. 2015) . Therefore, urban areas have been recommended as a target for preventative strategies (Martinotti et al. 2015) .This finding is helpful for policy makers to determine in which region funding should be directed when tackling the issue of problematic video gaming. This finding also raises many questions. What are the key factors (structural, environmental, lifestyle, etc.) in these areas that contribute to the difference between urban and non-urban areas? More research on the regional dispersion of adolescents who play video games and the supports available to them are needed.
The results showed a significantly higher proportion of adolescent problem gamers in the urban region than the non-urban region of Ontario (16.7 vs. 8.8%, respectively). This suggests that adolescents in urban regions are more likely than adolescents in non-urban regions to be problem gamers. The World Internet Project 2012 and 2013 found that Sweden, the USA, and the UK had the highest levels of Internet usage at 86, 85, and 71%, respectively. These three are all developed countries which tend to have high Internet usage and advanced technology that is well integrated into society compared to underdeveloped countries. This could be related to the frequency, duration, and speed of Internet access. Similarly, with urban and non-urban regions, if any of the three aspects of Internet access were limited, there could be a decrease in the chances of problem video gaming because the gamer could not play as frequently, could not play as long, and would experience in-game lag time while playing. Urban areas such as Toronto could be more likely to be on a high-speed internet network, with multiple internet cafes, gaming centers, and opportunities for LAN-parties (Local Area Network-parties).
Adolescents who were males or who had worse mental health status were significantly more likely to be problem gamers, while grade was not a significant predictor of problem gaming. That is, students across the six grades in the study sample (grades 7-12) were equally likely to experience problem video gaming. The findings of this study were consistent with others showing that males have higher problem video gaming scores than females (Ko et al. 2005; Turner et al. 2012; Yee 2006b ). In contrast, some studies did not find a significant difference between males and females (Hsu et al. 2009; Li et al. 2011) . While the vast majority (over 90%) of gamers under 18 tend to be male (Griffiths et al. 2004; Yee 2006a ), this trend is changing, in that more females are now playing video games. These inconsistent findings in the literature point to a need for further exploration in the future to develop theories on problem video gaming. This study sampled a large and almost equal number of male (n = 670) and female gamers (n = 605) whereas some previous studies in the literature included exclusively male participants or very few female participants (Lim & Meier 2011) . Studies in the future should continue to examine gender using equal samples of males and females.
Consistent with previous research, this study also showed that those with poor mental health status were likely to be problem gamers. An online survey found 19.4% of male gamers and 36.5% of female gamers had been diagnosed with depression (Williams et al. 2008) . Many adolescents were found to use gaming as a form of escape from stress (Yee 2006a) . As much as 23% of gamers were found to be depressed (Williams et al. 2008) , and adolescents who played games had poorer psychological well-being than those who did not play (Devine and Lloyd 2012) . Furthermore, depression, anxiety, and social phobias were consequences of problem video gaming in youth (Gentile et al. 2011) . The results of the current study add strength to the literature and suggest a link between mental health distress problem gaming.
Adolescents who reported delinquent behaviors in the past year were more likely to experience problem video gaming in both regions. Other studies have noted that delinquency is positively correlated with video game playing, particularly violent video games (Anderson & Dill 2000; Anderson 2004 ). Furthermore, Gupta and Derevensky (1996) also found that those who played video games more often also gambled more than those who played less video games. Adolescents in the urban region who were problem gamblers were more likely to be problem video gamers compared to adolescents who did not gamble. However, this association was not found in the non-urban region. This difference might be due to the lower saturation of casinos in the non-urban region. Findings from this study showing students with low scholastic achievement had a higher likelihood of experiencing problem video gaming is consistent with previous research. Past research found that gamers tended to neglect school, skip school, or skip sleep to game instead (Hellstrom et al. 2012 ). Schmitt and Livingston (2015) found problem video gaming to be negatively correlated with school engagement and college grades. However, the association found in this study pertained only to students in the non-urban region and not in the urban region. The differences between urban and non-urban regions for problem gambling and self-reported scholastic achievement are areas for further research.
The video game industry currently does not have regulations for gameplay, except for age requirements for games with explicit content. Prevention is the best method in tackling problem video gaming (Karapetsas et al. 2014) . Currently, the only warning on video game products are for repetitive strain injuries and for game content (e.g., sexually explicit images and violence). The video game industry could consider presenting cautionary warning labels about the risk of psychological and social problems that can result from excessive gaming including the potential for an addiction. Furthermore, based on the results of this analysis, parents, teachers, and caregivers should beware that people who are under mental health distress may be more at risk for problem gaming. Prevention methods could involve informing, educating, and suggesting alternative activities (Doğan 2014) . Adolescents who are male or have poor mental health status can be taught coping mechanisms in advance or have more supervisory monitoring on them when engaging in video game play (Doğan 2014) .
The difference between the number of adolescent gamers in urban and non-urban regions is worthy of future research. More research is needed to examine the difference between nonurban and urban regions and their strongest predictors of problematic gaming to better tailor prevention and treatment interventions. There needs to be further exploration of different variables of problematic video gaming for health care professionals to adequately address significant risk factors. Other predictor variables to be explored could be those relating to substance abuse and other behavioral disorders. The current lack of solid theoretical guidance requires future researchers to compare gamers to non-gamers to advance the knowledge on video gamers in general. This calls for more qualitative research to build a stronger theoretical framework for problem video gaming research.
Limitations
The main limitation of this paper includes the fact that there is no gold standard in measuring problem video gaming, and the results of the analyses are based on cut-off scores from the PVP as determined by previous literature. There are also limitations in the use of survey methods research where there is a risk of self-report bias, social desirability bias (Fisher 1993) , and errors in retrospective responses (Bernard et al. 1984) . Adolescents in this study may have under-reported items that determine problem gaming on the PVP and/or under-reported items that determine mental health status on the GHQ12. These factors would have contributed to limitations in interpreting the results of the analyses.
Conclusions
This study addressed questions relating to the prevalence of problem video gaming among adolescents in urban and non-urban regions. Adolescents in the urban region were significantly more likely to be problem video gamers than adolescents in the non-urban region. It also contributed to theory development by finding four significant predictors-decreased mental health status, male gender, delinquency, and problem gambling-of problem video gaming in urban regions. As well, there were four significant predictors-decreased mental health status, male gender, delinquency, and scholastic achievement-in non-urban regions. These findings can help inform choices made by caregivers, health care professionals, and policy makers.
